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S U M M A R Y  

by Germain Ajoux 

This article describes the powerful carrier rocket, third of the scientific 
stations of the series launched in the Soviet Union on 6 July 1966 and 
placed into a circumterrestrial orbit with 630 km in apogee and 190 km in apogee. 
This probe has a total payload in orbit of 12.2 tons. 

* 

The scientific program of the spatial automatic stations of the *'Protont1 
type involves a series of fundamental problems of very high-energy cosmic rays. 

The apparatus installed on-board Proton-3 is designed for the study of 
solar cosmic rays and of the danger they present in regard to radiation hazards. 
This instrumentation allows moreover the study of the energy spectrum and the 
chemical composition of particles in the range of energies reaching 100,000 
billion electronvolts, of nuclear interactions between cosmic particles of very 
high energies, reaching 1000 billion ev, the determination of the absolute in- 
tensity and of the energy spectrum of galactic electrons and of gama-rays, 
having energies exceeding 50 million ev. 

One may wonder what is the reason to indulge in such a research deep in space2 

When penetrating into the terrestrial atmosphere, primary cosmic rays of 
very high energies hit the nuclei of atoms constituting them and are thus being 
absorbed. This is why the energy of particles of these cosmic rays reaches the 
ground so weakened, even in mountains, that it is practically impossible tQ uti- 
lize them for precise quantitative studies. 

If, to the contrary, these studies are performed in the extra-tarrestrial 
space where the energetic power of these particles is hundreds of thousand times 
higher than at sea level, it becomes possible to study their behavior. Whence 
an obvious advantage to have recourse to satellites for this kind of studies. 
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Thus, as  w a s  s tated t o  u s  by the  Sov ie t  Academician V. Gintzburg, before 
t h e  experiments c a r r i e d  out wi th  t h e  aid of s a t e l l i t e s  only pro tons  were found 
i n  s o l a r  cosmic rays.  I t  had then  appeared probable, t h a t  by t h e i r  chemical com- 
p o s i t i o n  s o l a r  cosmic r ays  d i f f e r e d  considerably from t h e  g a l a c t i c  cosmic rays.  
However, a n a l y s i s  of the  d a t a  co l lec ted  by Russian as well as American sa te l l i t es  
has shown t h a t  i t  is not  so and t h a t  t he re  e x i s t  i n  s o l a r  cosmic r ays  d i f f e r e n t  
nuc le i  a l so .  

Do w e  have t o  recal l  t h a t  the  famous Van Al l en  r a d i a t i o n  b e l t s  were also d i s -  
covered thanks t o  a r t i f i c i a l  s a t e l l i t e s ?  
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The new heavy Soviet  a r t i f i c i a l  s a t e l l i t e  of 
the v8PROTUN" type: 1) spec t rometer  f o r  cosmic 
ray  p a r t i c l e s  of moderate energy; 2 )  gamma- 
te lescope;  3) t o  8 )  ins t rumenta t ion  of t h e  
i o n i z a t i o n  ca lor imeter ;  9) device  r e g i s t e r i n g  

high-energy e l e c t r o n s  

A COWLEX A U T O M A T I C  L A B O R A T O R Y  

I n  o r d e r  t o  s tudy  p a r t i c l e s  of cosmic r ays  of high and very  h igh  energy it 
is necessany t o  determine amongst t he  mul t i tude  of p a r t i c l e s  reaching the  s t a t i o n  
Proton, tlhose having the  h ighes t  energies ,  t h a t  is, t h e  energy of each par t ic le  
must be measured f i r s t  of a l l ,  To t h a t  e f f e c t  Sov ie t  p h y s i c i s t s  have conceived 
a very o r i g i n a l  method, r e s o r t i n g  t o  a device  called " i o n i z a t i o n  calor imeter" .  

As repor ted  by the  review " S o v i e t  Studies"$ t h e  i o n i z a t i o n  ca lo r ime te r  is 
composed of numerous s teel  p l a t e s ,  between which s c i n t i l l a t o r s ,  made of a s p e c i a l  
p las t ic  material, are  placed. When a v e r y  high-energy p a r t i c l e  reaches t h e  calo,  
rimeter, it h i t s  t he  nuc le i  of i r o n  atoms. The impact g i v e s  b i r t h  t o  a series 
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of secondary particles, which, hitting in their turn the iron nuclei, engender 
particles of the followinq line, and so forth. Finally, the whole energy of the 
primary particle is transmitted to a large number of secondary particles which 
will Sc absorbed by the thick frame of calorimeter's material. 

Ths absorption of energy is attended by a brief glow in the scintillators, 
glow of intensity proportional to the energy absorbed in the ionization calori- 
meter, that is, to the energy of the primary particle. These glows are registered 
by electronic photomultipliers. 

Two special counters, each proceeding on its own to measure the electrical 
charge of particles, have Seen placed above the calorimeter with the view of stu- 
dying the nature of cosmic ray particles. 

Above each counter there are, over one half of the apparatus, a block of 
graphite, and over the second half a block of polyethylene. The object of this 
researches involves the interaction of high-eneqy particles with the matter com- 
posing these blocks. 

The polethylene block consists of carbon and hydrogen atoms. Thus, in one 
half of the appaaatus studies bear on particle interaction with the carbon and 
hydrogen atoms' nuclei, and in the other with the nuclei of carbon atoms. The 
comparison of the results of measurements carried out in both compartments of the 
apparatus allows to determine with great accuracy the interaction with the nuceli 
of hydrogen atoms, that is, with protons. 

side with an interaction detector, the Darticles moving in a specific direction. 

.I 

A scintillation counter is Dlaced under the calorimeter. It determines, along- 

Amongst the duties incumbent to the scientific apparatuses of the station 
we should call attention to the registration of gamma-quanta of primary cosmic 
radiation, the study of intensity variations of cosmic rays, etc. 

At present, the scientific apparatus operates normally and executes the pro- 

Besides the scientific instrumentation, Proton-3 is equipped with an aDparatus 

gram foressen. 

f o r  telemetric measurements, trajectory measurements, and with a system indicating 
the station's position in space; it has, moreover, programming aggregates, a damping 
device system, a piloting remote control awaratus, sources of electric power and 
a system of thermic regulation. 

from outside by a thermic insulation of proven efficiency, as reDorted by the 
editorial of '*Ltudes Sovietiques". The required temperature and pressure are main- 
tained inside. 

scientific devices, the telemetry and the system of position indication are located 
inside in the central and rear parts of the body, 

To avoid exceesive heating or cooling the frame of the station is Drotected 

The hermetic body of the station is a cylinder with convex bottom. The various 
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Fastened ou t s ide  t h e  body a r e  the s o l a r  ce l l s  and t h e  senso r s  designed t o  
i n d i c a t e  the  s t a t i o n ' s  Dosit ion.  A t  the r e a r  bottom t h e r e  are loca ted  t h e  e l e c t r o -  
pneumatic s t a b i l i z e r  b l o c k s  with the compressed gas cy l inde r s ,  the  g a s  p ipes  and 
t h e  commanding devices ,  
i t s e l f  a r e  f ixed  the antetmas ~f t he  te l smet ry  aggregate ,  of t he  remote con t ro l  
guidance and of the system 1 Or t r a j e c t o r y  measurements. 

and A r e t r a c t a b l e  r a d f a t i o n  heat exchanger. On the frame 

F ina l ly ,  t h e r e  a r e  loca ted  between the e x t e r n a l  enveloDe and t h e  body of t h e  
s t a t i o n  a series of capsules  mnta in iqy  the chemical batteries. 

I t  is presumed t h a t  the inves t iga t ions  carried out by Proton-3 w i l l  a l low a 
grea t  step forward i n  t h e  domain of s p a c e  physics.  
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